An opsin-based photopigment mediates phase shifts of the Bulla circadian pacemaker.
1. The spectral response of the circadian pacemaker of the eye of the mollusk Bulla gouldiana was examined in two ways: by using the latency of the first light-evoked compound action potential (CAP) as an acute photoresponse of the putative pacemaker cells of the eye, the basal retinal neurons (BRNs), and by measuring the effectiveness of monochromatic light pulses at resetting the pacemaker. 2. Through measurements of the spectral sensitivity of the acute response of the BRNs, a photopigment absorbing maximally near 490 nm (lambda max) was described. Action spectra of the acute response following isolation of the BRNs, by surgical removal of the distal photoreceptor layer or the use of low Ca2+ media to block chemical synapses on the BRNs, further suggested that a 490 nm lambda max photopigment is used in generating the acute light response. The spectral sensitivity of eyes adapted to a dim background illumination also agreed with the expected absorption of a 490 lambda max rhodopsin. 3. The effectiveness of monochromatic light pulses at shifting the phase of the circadian rhythm in CAP frequency suggested that the photopigment used in the entrainment of the pacemaker is the opsin based molecule identified through acute response measurements.